Abstract : The polyethylene / dialkylphthalate system was found to exibit liquid-liquid phase separation thermodynamically and microporous membrane consisting of independent spherical-like pore could be prepared by gradual cooling of this system. The addition of styrene hydrogenated butadiene di-block copolymer (SHB) to the above system resulted in the very homogeneous pore structure by spinodal decomposition. For the purpose of clarifying the role of SHB on the pore-structure formation, a preferential staining of SHB by rutenium tetraoxide was made and the membrane was observed by TEM. SHB exists as if encapsulating the pore composed of HDPE backbone and works as a polymeric surfactant between polyethylene-rich and -poor phases and hinders the coarsening of the phase-separated structure.
Introduction
We (1) recently succeeded in preparing a liquid-liquid phase separated microporous high density polyethylene (HDPE) membrane from a HDPE / dialkyl-phthalate system. It was found that the addition of styrene/hydrogenated butadiene diblock copolymer (SHB) to the above system resulted in the very homogeneous pore structure formed by spinodal decomposition. Therefore, it is important to examine the morphology of the membrane to clarify the role of SHB in the mechanism of the microporous PE membrane formation.
A transmission electron microscopy (TEM) seems most suitable for observation of microporous membranes by staining methods. Hydrogen permanganate (2), chlorosulfuric acid / uranyl acetate (3) and ruthenium tetraoxide (Ru04) (4-6) have been proposed as agents to stain PE and polypropylene (PP). Of these staining agents , Ru04 stains polymers having both saturated and unsaturated bonds, including benzene ring (4, 5) , accompanying oxidation reaction (6) Scanning probe microscopy (SPM) for the two membranes was also made to examine their morphology in Thus, it is concluded that SHB exists as if encapsulating the pores composed of HDPE aggregates, playing as a kind of compatibilizer. In addition, the polymer aggregates of the HDPE membrane were proved to be composed of bulky coagulated particles making a large room among them, while that of HDPE / SHB membrane is composed of rather densely coagulated fibrillar bundles.
